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Ghrelin Æ 25 = f Pj Bp 27 Bern SBR AAG BY 3e 32s 


> ` laa — sy +> Jd `~ x 
ABH, Hy s as, ARIA CE - $8 JX ir |, SRE ', S3 i 


(1. AZ RAS SIRES RS be, MANE 010018; 
2. ABA NPL AEE RE BORAT MERKES, PRE 010021) 


faze: A [ WifghrelineaeS SON EN HR Ms JH 8 BH 7 EE ERE, ASOT APS Pee ve IE ROR AI SE NY XE ec 
RT-PCR CR 5 3] T AÉ ON BEA ALA As A 5-389 WR A ghrelin dz E111) 2635 FE f Al ghrelin mRNAZKSEAEDG] 234 2e 43 
fi. PEDIC a RHA, ghrelinf& [13:38 2) 8 T BB BEA HUS VJ; SEIS XE SE RT-PCR £i 4 458 7 Zn =F B BE A Ht A 
FLW ghrelin mRNA IAB Z3 s (Gs A Br BER AN Fed rg SS ee, RUE AON ALAN, 229 HR 
HASA E Af Hes Se t e PAR A BEAM J 4 A CP<0.05), EMRA de. SN BEAN He CL AR HR 
HP ghrelinds 18,263 X ghrelin mRNA/REAXE IJ ia, FANT — TAY T 4E SAE OW BEA BED ANA e JI Hf 3-83 c 83 
ERE Hn ALA Ya ZEA Vi P E HH s 


Abeta: Ghrelin; EIRA; JA: KEE RT-PCR; ARRIR E 
PA ES: Q786; QQ344.13; QQ344.13 eR IRAS: A Xx S: 0254-5853-(2008)02-0134-05 












































Expression of the Ghrelin in Sheep Ooctyes and Pre- 
implantation Embryos Produced in vivo 


DU Chen-guang', YANG Yan-yan!, LI Hai-jun^, BAO Qing-jiang/, 
GUO Hong-ru', CAO Gui-fang’” 


(1.College of Animal Science and Animal Medicine, Inner Mongolia Agricultural University, Hohhot 010018; 2. Key Laboratory of Education Ministry of 
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Abstract: The possibility of ghrelin expressed in sheep oocytes and pre-implantation embryos produced in vivo was 
investigated in this study. The observed ghrelin immunoreactivity of oocytes and embryos at all stages was predominantly 
in the cytoplasm. Relative real-time reverse-transciptase (RT)-PCR experiments confirmed that the ghrelin mRNA levels 
varied depending on the developmental stage, with the highest expression in the blastocyst, metaphase II (MII) oocytes, 
2- and 8-cell stages had a significantly higher expression in the germinal vesicle (GV) oocytes, 4-stage and morula. 
Dynamic changes and the persistent presence of the ghrelin signaling system within oocytes and pre-implantation 
embryos opens up the possibility of a potential regulatory role of this novel molecule during oocyte maturation and 
embryonic development. 
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Ghrelin 4 1999F RIA — A VJ DE ^E AS a fe 
Ay Wh BS ARAB (Kojima et al, 1999), #28 
ZARIE, EH ph E ZAZA A pw AL PT) D. 
Ghrelin HJ f&XtGHEE IM. HA TEPER AK. SM 
PASE. Fries SHES WB ee FRU i EY A BE 
ARMA ELBUP] ZR Op A ERNI S ghrelin LI 
Ks, MAE i AIMEE TH as Bo Ra. 
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Fla. SPMS, UREW, OP Ee HAS RSG Ab 
MADH, MOTELS Aa. ACR. Belo. HL 
Al. AES AS E EPER T ghrelin FÆ. Ghrelin 
He ME) AH 38 od eZ EA, WHE 
EY RSC IA HAY SE HJ f ghrelin Zé ^E 7H 
RSP RA ROR EIN EFA. WEFT HEH, E% 
ghrelin} PY FE VE RY a I WA AEH: LHI 
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2 Hj Hurst: Ghrelin ZEZB-E f A SN BEAM BRUST E 88 e H8 ee I 135 


Ix pvse BF, FSHBSS ISSN S (Furuta et al, 
2001). Ghrelin Æ HR PA AIA, uEBHU EXE T AR 
FR | PEE ^E p, 3 TE I ec V AH Hel RH a] Jos p] 280 Jd nn 
(Caminos et al, 2003). PEM 4 ghrelinfa ^ AZ 
FETE AN IX — 3 ABUS od 0E US FL dd YE ec 7 Bé EY 
Val Pe FA aE 

SAAT ALE, MERT AE 9B BEAR el RU HE 

ghrelin KIA HIRE. ARKH ghrelin mRNA FIE A 
TE 2m ON BEAN Ae 5 HA P S eas TA, ASS Aor 
KH SECHS] E TE RT-PCR fS A A 5E RICHANA Zi 
Ys Ay p= ^E OR BE E IURI AS AHP A ghrelin mRNA 
HI RSE AREATA, URR 
ghrelin} Zi Æ ON FEA Hf Joy; Ae A REE EE RE 
VEHI. 


1 HASTE 


1.4 (ATA SA SEZ ABAD AS AG B] 3 

dT sU ERA PODO A Te Es EJ 
1—2 4 f E Be v Zn P, CECI REIR TRE ETT TT 
Ta IB BE, 8 KJE IRI SNL ZERI FSH f PMSG, 
AT JR LV AXI LH BET REAR ON, AT XE Ax 
TEHTA. 

FAAA k RKA AON BE HL, ON EE PR 
jH (PBS+2mg/mL BSA+5IU/mL IFR) F, Y% 
EARE, ERAS EXIT] SE Er BE REE A 
Vs, ARRE Sc LIFT A DEBER E SN Er- 28 Jf , 
WEE ZR AON BEAM HL, Jta 24h EL Sar BEES MACH Joy. 
ZA DN BEAL Hed 

TARA EARN, DIERA 24. 48. 60h 
F4 ONS UE 2 ANAL A 4—8 AAR, SS 5—6-X 
NSF Ei FALE SS A ASE Io FUR AE EC SUITS 
Bp BEAR Hl Ae FH WIS JS vr BCR TE, WS Ge 
HY RNA. [AINE HB} ON BEAN i A R A TB 
8H] 4% 2 E FREE 4°C [lx 24h, HERERO RM . 
1.2 RNA f BUD s $65 

XH RNA fast200(_E JAE €T) p EERNA d BUR 
FZ HA EAT RNAPER. DIBISR SARNA REA 
IE RM XGAGEEVE UAE , RSH ARO 6.5 WL 
RNA JIA 21 sce HS AR CDNA. BS ZR 
A10uL, H:4+PrimeScript RT Enzyme Mix I 0.5uL 

(TaKaRa DRR037S) , 5xPrimeScript Buffer 2uL. 
Random 6mers (5/44) 0.5uL. Oligo dT Primer (53| 
JJ20.5uL. FPCRIMBET R FEK, RRIF: 37°C 






























































15min, 85°C 5s. 
1.3 Shs PCR 

T 525 AN DUE TT 5 | v EAE f ds DS] 2H 
y% Fè. ghrelin(233 bp, GenBank accession no. 
AB060699) I3 5'"GCAGAGAAAGGAACCTAAG- 
3s FY 5S-GGGTTTCTTCGGCTTCTTC-3' ; B-Actin 
(208 bp, GenBank accession no. U39357) E if 
5'-GTCACCAACTGGGACGACA-3' ; Fit 5-AGG- 
CGTACAGGGACAGCA-3', KRETA. 


X HISYBR Green IKG Fe BL TE ETT SEIN XE tz 
PCRj Né. PCRRDVAAA20uL, Hp 
2xSYBR premix EX Taq' " 10uL(TaKaRa DRR041A), 
E F3$519)$£0.4uL(10umol/L), cDNA 2uL, dH;O 
7.2uL. JT SEI RE SEPCR{IX COSEIMJ OPTICON-2 ) 
2] A] 3t 1] ghrelinfllp-Actinl]PCR JW, H 35 42& 4E 29 : 
95°C fiae E30s; 95'CAETEIOs, 58'COBR 15s, 72°C 
&EfBlOs, 45^ lA JH. 72'CáEffilOmin. RDVIWFE 
HH fi) st DAE F3 2H ZA CDNA A BH PEST HR, MIKER 
cDNA A BA TEXT HE. Ghrelin mRNAFHX RKA BA 
2°T BEAT T+ fE(Schmittgen & Zakrajsek, 2000), ACT 
= CT ghretin - CT p- Actin 
14 PCRYHHK WRATH 

PCR AA 5. FARE HAR WEE FT WE, F S 
uL PCR 7/7425 2% Fata ie ae Be HK (100v, 15min) 
MET 38-2 BRK Ja, TRAC EJREAE LETT Ae 
iE o 
1.5 RERLRE 

1 pa] se FAY) Bp BEY AA PBS Yet Ja 
JUN PBS+0.2% Triton X-100 "P223 1h, 48/6 HH PBS 
+2% BSA YER = WK; HAR CPBS+2% BSA+10% 
TES =F + 2% PS +0.15 mol/L HAR) 
 4°Cat ta, H PBS+2% BSA YEAS, ON 
BEAR BEL RU Ae A fL. ghrelin ifs CES 
Phoenix) (1: 300) , E PED LAME ^c BST ds 
FAUEFT EFE(Miller et al, 2005). 37°C PAM 2h, 
PBS+2%BSA W=. A FITC tei FHA 
IgG Pik (1: 100) , 37°C A 1h. BEA] PBS 218 
YER 3—4 YK, 20min//X; WA Sug/mL PI 

(Propidium iodide) HER AREE 15min, PBS Dt; 
T4 ON BE AH He ATS a P BST A CPBS+2% Hi + 
100 mg/mL DABCO) ¥, ECT HSOGAIS ww IUBE 
(Bio-Rad MRC 1024ES) FFAs; ELATI DUO 
HEIR, ZR, ae PER E. 

16 utat 
KH Spss 4k (PRET AKTIEN, REZH BEA 5 





























136 xj H 


UR, PEZAS MOON BEAN Ae 83M KFARA I] 
T BE # 7S ghrelin mRNA JH XJ dé 3A dE 25 5e d x 
(P«0.05). 


AR 


2. PCR ORME 

3 35 Hh Ae Ae HY PR Se, Ar fie He od AT 
ghrelin (K| 1A) All B-Actin (K| 1B) aJ Æ 87°C fil 
87.5°C Hap le, 295 5 I VE Je 10177 wy 
Tm (BH Iu]. ZA 29 35 HE et RES LUKE, ghrelin AI 
p-Actin E YN BREA Jl. Je Jf RU BH TET HR ZH Py EH BILE; H 
IN BK NAE E. BITES HEU EIEH 
a. PF WZ Pra 5 OREN TU I| JT EA 99%, 
KIH PCR 77274] HA ghrelin 4l B-Actin H AEA 
Wy ua». 
2.2 SAE SPCR M] ghrelin mRNAAS 1t 

AK FS AA ON BE Hl ghrelin mRNA 4H} KAE E 
Iti (P<0.05), FAAR] 2 28 HU JR Rr BH, 
PRIA TE 4 Al RHR e PE CP 0.052, MEE 8 
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Zt eL JW es 8] X. bI CP«0.050, FERH 
tg I XA, YER EU] Ft IRE CP« 0.05) CE] 3). 
2.3 fü vocor uU 

Ghrelin E F1 BS UI £i RACH, FEAR RAD REH 
Hel, URIE A AON BE CRI VAT J Je 5 BE E E 
FEI n] HM S ghrelin E A RRI. AS B FAA S RD 
BEAN Bel UJ. c 4-29 Hel DA nj HMR EER 26 3: BE op n 
Te ES AR POARI P pe. BG p BM 
HAW ACA, SANK BIERUA. S&H ASE PRR 
354g T ES AN, E EA. BAPE ES 
BoA tell BBA Ea S CÉIAD, 


3 i it 


ASM t 25 A ae 8j] SE OW BE ER eL RU 5 39] 7 A AR HR 
He Ae ASIA ghrelin mRNA MEK., SINE ze 
RT-PCR HRUE SE ii ON BE AH JeLRI E A 13 AS Jn 
ghrelin mRNA FHM AIA ath Ac £3 DT Ex ER] P E rf] AE 
Mas PERKIRAAN zn IH TET o BEA BB REA EL EIS Jo 
AURI JR JR EIS] AC A MEA, X6 c T ZEA 58 HH] 





























ghrelin CA) All B-Actin (B) I3 388 HH £e Be Vaf pt £x: 


Fig. 1 Amplification and melting curve analysis of ghrelin(A) and B-Actin(B) 


2 HH Hire st: Ghrelin Æi FA VJ SN BEAM Hel A E 88 e H8 ES] 6328 137 


Ghrelin 


[j-Actun [d — 


Eom 


O E o M a 208 





K|2 BkM] ghrelin 4Il B-Actin RT-PCR 774 

Fig. 2. RT-PCR detection of ghrelin and B-Actin 
1: DL2000 Marker; 2: BHTEXJRR; 3: PHE; 4: RJ IREE AE, 
5: RAIRE; 6: 2 4H: 7: A Ai; 8: 8 Ani; 9: RHE; 10: 
PK. 
1: Marker; 2: Positive control; 3: Negative control; 4: GV oocytes; 5: 
MII oocytes; 6: 2-cell; 7: 4-cell; 8: 8-cell; 9: Morula; 10: Blastocyst. 


Hitt Aft Ghrelin mRNA 





J 
REAS MERASA 2i —— 459 I SERE FWE TEE 
GV oocytes MI oocytes 2-cell 4-cell 8-cell Morula — Blatocyst 
A 3 SN BRAN AAA ghrelin mRNA FAX} RAE 
Fig. 3 Relative mRNA expression of ghrelin at various 
developmental stages of oocytes and embryos 

















E] rn At ass IRI BERR ANA SS PE FE, a>b>c, P<0.05 (Values in the 
figure with different lowercase letters indicating significant difference, 
a>b>c, P<0.05). 








ROA WHE ghrelin KAMRANLA RS EY AE 
HATAK FOP BEAR A A RA Ze 84355 ghrelin 
mRNA {52b Wdg e, ALON BEAR He A a a 8 
ITE ghrelin EA, WHARKAWM. MPAA RG 
Wr BEY BE 208 =F ON RU ZG ghrelin EAK 
IA, MEIRA ANDARIA (Miller et al, 2005). 
Ghrelin & Á EF 4E T ACRUX A BETGUBIURE 280 EP 
1H 35] AS Ac LEE FE OW BE AH fe HA AeA (Gaytan et al, 
2003). / B ghrelin mRNA ME AERA ATA JT 458 
AIK, APN ECVE RIA 55 EGE Oe SE E a 
A FEI (Kawamura et al, 2003). FKEA FR E 
zn TE 2 =F ON BE 2p JH A E 33 e Hd "P f£ TE ghrelin 
mRNA KIA, dams ghrelin uJH& 2 5 T AE BN E 
ZR LES e. Seg I HU SISTI IT) Ac HL ILE e 
HFL AFETE, BAE SN BEAR LE IU 
WAI Fe POZE FP aR HE a 2E ER — EON IS AE 
Arita A) BEAY MRNA Fil E H (Crosby et al, 1988). 7E 
KIFAFA BU Ja Z8 Se ON BE A JL HH AI CRGA 
ghrelinf& F1 EimRNA, ii Hg E 3A BU TH EG, Rea 
ON REA HI F ghrelin mRNAFA YY ZA E EA eds A 
WEHR 8] , ghrelin f A^ AI ACF Z5 55 T 289) Se, 
HAVA, ghrelin X Bae 2g. E38 MAPK A 
PE Tee AH Hee (Nanzer et al, 2004). HH TE 
M, ghrelin n] fi&at ON BEAN HL) T7 4E 4EWJMAPK 
WR SS ON BEAR fa oy RA e Hf Js AS IRI d d 









































Al 4 WoC RE cs fii ghrelin A EAB =F BE RIZR eA H1 BR BU 3 
Fig.4 Laser scanning confocal microscopy images of ghrelin expression in sheep 
a-f: ghrelin% F1 (ZR) ; a'-f: T CZI) ; A-F: «A «EK. a,a’,A: zk ny zh ON EF AH JE; b,b’,B: AEA ON Et AH At; Cc UC: 221 Jal ; d,d’,D: 42m Hd ; 
ee’, E: 849; ££,F: SEU geuG: Æ; hb, H: ZMIE HA; WARAN, Zoom7j1.5. 
a-f: ghrelin protein (green); a'-f: nuclei (red); A-F: ghrelin (green) and nuclei (red) merged images. a,a’,A: GV oocytes; b,b’,B: MII oocytes; c,c’,C: 


2-cell; d,d’,D: 4-cell; e,e’,E: 8-cell; £,£',F: morula; g,g',G: blastocyst; h,h’,H: negative control of blastocyst; The magnification was 40x, with a zoom 


of 1.5. 
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Ur PL 2] 47] F B1 ET JR Hn Ac Se BE mRNA M RC 
FS BI(Schultz, 1993). ZE1—37X8B28J4, Wa 
BEA FP Ma eH FEA, IN, BHURÜUmRNA 
JFABXK WERE AYE (De et al, 1998; Telford et al, 
1990; Watson et al, 1999). “FHAIAZERIZA E 98 LU 
782^ AH H8 Fi] Bj] ep Sz E e Feo (Hy tel et al, 
1996), rf] 2542 Bl Ji] BH EST JF ARR Kee. Ab, 
"FJ li MA Sz f Bl) 82 AH Je Er Exc E A Jer | He 7J 3 31 

PEE, mu AS2287 SISTER. Se A tee IE 7J X 
JFARXKI9L EJFh(Fair et al, 1997). xx ii HAE H8 4682 
A jJ] DA gi c FJ er RV. HJ Be DK EL REUS mRNA, 
M7E824H el 8] 3E JR B E, Te ARI A y JR Me Jn 
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mRNA Hl]. ASSES FP ghrelin mRNA RIA ZF EH 
7EA2H I OP en SAH a n EE na 
FEM KH ghrelin A) B&J If HAZE A ZA AB A E 
BEH, [JEN Se} ghrelin mRNA IA E ie It ay, 
AY fe SERI EE JE EM REAK. ASS E RIZE 
HH ghrelin A] 8&2 55 Y REA Wi fas pe] FA Vi P SERE RT 
EARS. 

KIR B Uis zs E REA JE. F5 HAKIS 
ghrelin mRNAAIZK A, m H.HimRNA KIAK FE 
HRPE RISD JI ERIE, Ze HI pg EB 
BE AH HE BAA A RR AC a Be PA EY 
Vel Pe VE A o 
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